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Tumors are usually considered to be clonal progeny of single transformed
cells. Carcinosarcomas and malignant mixed epithelial tumors are examples where contro-
versies exist regarding the singularity or multiplicity of their cell of origin. Methods :
authors examined the clonality of carcinosarcomas (7 cases) and malignant mixed epithelial
tumor (5 cases) in female patients by X-chromosome inactivation as a marker. Each compo-
nent of the tumors were picked up by the laser capture microscope. The polymorphic exon 1
CAG trinucleotide repeat in the X-linked human androgen receptor (HUMARA) gene was
amplified by a polymerase chain reaction before and after treatment of the methylation-sensi-
Eleven cases were informative for clonality determina-
tion. Six out of seven carcinosarcomas and three out of four malignant mixed epithelial
tumors revealed the same patterns of X-chromosome inactivation, which suggests that they
are monoclonal. In contrast, the patterns of X-chromosome inactivation were different
between the two tumor components in each cases of carcinosarcoma and malignant mixed
epithelial tumor, indicating that they are of polyclonal origin. Conclusions :
tions show that although most of carcinosarcomas and malignant mixed epithelial tumors are
of monoclonal origin, some of them are of polyclonal origin. This finding suggests that these
tumors are genuinely polyclonal, and that they originated in the neoplastic transformation of
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Fig. 1. Microscopic findings of malignant mixed midillerian tumor
of the uterine cervix (case 1) stained with HE are shown. Adeno-
carcinoma component (arrow) is shown in the background of sar-
coma component. (A) Before laser capture microdissection. (B)
Same case after laser capture microdissection of adenocarcino-
matous component. (C) Dissected adenocarcinomatous compo-
nents.
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PCR& o]&3le] §125 S35t
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= AANEsiEd, 1 97IME S vt 2tk
outer sense primer: 5 -AAGGGAAGTAGGTGGAAGAT-
3 (M35844, #127-146)
outer antisense primer: 5 -CTCTGGGACGCAACCTCT-3
(M35844, #555-538)
inner sense primer: 5 -TCCAGAATCTGTTCCAGAG-
CGTGC-3 (M35844, #230-253)
inner antisense primer: 5 -CTCTGGGACGCAACCTCT-3
(M35844, #508-485)
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Fig. 2. (A) Microscopic finding of case 9 stained with HE. Small cell carcinoma component (arrow) and adenocarcinoma component
(arrow head) of the uterine cervix are shown in this field. (B) Nested PCR product. Tumors from each component show identical patterns
of X-chromosome inactivation, consistent with monoclonal origin. DNA extracted from tumor and normal tissues, are digested with (+) or
without (-) the Hpall methylation-sensitive restriction enzyme, and amplified by PCR. N=normal tissue; T-1=small cell carcinoma; T-
2=adenocarcinoma. PCR: polymerase chain reaction.
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Fig. 3. (A) Microscopic finding of case 11 stained with HE. Carcinoma in situ component (arrow) and adenoid basal cell carcinoma com-
ponent (arrow head) of the uterine cervix are shown in the same field. (B) Nested PCR product. Tumors from each component show dif-
ferent patterns of X-chromosome inactivation, consistent with independent origin. DNA from tumor and normal tissues, digested with (+)
or without (-) the Hpall and amplified by PCR. N=normal tissue; T-1=carcinoma in situ; T-2=adenoid basal cell carcinoma. PCR: poly-
merase chain reaction.
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Fig. 4. (A) Microscopic finding of malignant mixed mullerian tumor of the uterine corpus (case 7) stained with HE. Adenocarcinomatous
components (arrow) and chondrosarcoma (open arrow head) and malignant fibrous histiocytoma (closed arrow head) components are
shown in the same field. (B) Nested PCR product. Tumors from each component show different patterns of X-chromosome inactivation,
consistent with independent origin. DNA is prepared from tumor and normal tissues, digested with (+) or without (-) the Hpall methyla-
tion-sensitive restriction enzyme, and amplified by PCR. N=normal tissue; T-1=adenocarcinoma; T-2= malignant fibrous histiocytoma.
PCR: polymerase chain reaction.

Table 1. Summary of clonality in malignant mixed tumors

Case ) . X inactivation )
Age Organ Diagnosis Clonality of tumors
No Tumorl  Tumor 2
1 70 Uterine corpus Malignant mixed miillerian tumor A A Monoclonal
2 72 Uterine corpus Malignant mixed mullerian tumor A A Monoclonal
3 65 Uterine corpus Malignant mixed muillerian tumor A A Monoclonal
4 65 Lung Carcinosarcoma A A Monoclonal
5 40 Breast Metaplastic carcinoma A A Monoclonal
6 68 Urinary bladder  Transitional cell carcinoma and malignant fibrous histiocytoma A A Monoclonal
7 58 Uterine corpus Malignant mixed muillerian tumor B A Polyclonal
8 41 Uterine cervix Carcinoma in situ and adenocarcinoma Not informative Not determined
9 44 Uterine cervix Small cell carcinoma and adenocarcinoma A A Monoclonal
10 46 Uterine cervix Squamous cell carcinoma and adenocarcinoma A A Monoclonal
11 7 Uterine cervix ~ Squamous cell carcinoma in situ and adenoid basal cell carcinoma B A Polyclonal
12 52 Thyroid Papillary carcinoma and follicular carcinoma A A Monoclonal

A. the lower molecular weight of the HUMARA (Human androgen receptor gene) target was inactivated. B. the higher molecular weight of the
HUMARA target was inactivated.
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